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METHOD AND APPARATUS FOR SLUDGE 
AND OIL SEPARATION FROM AQUEOUS 

SOLUTIONS/EMULSIONS 

BACKGROUND OF THE INVENTION 

The present invention relates generally to oil-Water and 
emulsion separation systems, and more particularly, to a 
system Which includes components that are placed in an 
oil-contaminated Water-based system and arranged in series 
With sludge or oil removed ?rst, and then secondarily, oil, oil 
removal, and ?nally a relatively pure aqueous solution 
results, and this solution is returned to the system. The unit 
is useful With parts Washers and other forms of apparatus 
Which use Water and are contaminated by free oil as at least 
a part of their process ?uids. Preferably, the system conve 
niently uses the same transport containers in Which oil, soap 
or other component is supplied as an integral part of the 
removal system. 

The term “Washing ?uid” is intended to be an all-inclusive 
term, Which includes Water, any number of emulsifying 
agents, cutting oils, lube oils, Way oils and lubricants of 
various kinds, additives, as Well as impurities created by 
cutting, drilling or other machining operations, including 
grinding or abrasive metal reduction. The term also includes 
?uids not strictly used for Washing, but Which are nonethe 
less subject to oil/Water separation, such as those used in 
aqueous-based parts Washers. For purposes of illustration, 
hoWever, the description herein is primarily directed to those 
creating sludge or oil to be separated from the aqueous 
component. 

In the preferred form, a ?oating skimmer is placed in the 
user’s machine sump and this is able to transport oil and 
contaminant-laden ?uid to the treating elements. The 
remainder of the elements making up the system are pref 
erably drums or transport vessels, together With hoses, 
manifolds, vacuum reliefs and other components. The ser 
vicing of the apparatus is carried out by a contractor Who 
specialiZes in removing sludge and/or oil from the premises. 

In the preferred form, the containers are removable and 
replaceable, and the components Which are used in process 
ing the ?uids are reusable. 

In one embodiment, the system contains a ?oating con 
taminant removal device, termed a “skimmer”, Which has an 
inlet lying just beneath the surface of the liquid. In another 
embodiment, there is a dip tube or pick up Which is 
dispensed in the body of the Washing ?uid bath itself. The 
liquid itself is continuously recirculated by means of a 
positive displacement pump and passes through one or more 
drums. The sludge may collect at the bottom of the drum, 
and the oils and other lighter-than-Water contaminants are 
picked up from the top surface of the Washing ?uid in this 
embodiment by a ?oating skimmer and directed via suitable 
tubing through an oil trap, and ?nally, through a positive 
displacement pump before being returned in a substantially 
free of non-emulsi?ed oil condition to the machine bath or 
other source of liquid. The oil trap, Where present, removes 
tramp oil, ?oating solids, and other non-emulsi?ed, lighter 
than-Water impurities, and in some cases, heavier than Water 
contaminants Which are trapped or otherWise contained in 
the oil or emulsi?ed phases. 

The system is designed to clean and maintain a variety of 
liquid systems Which primarily use Water, but also contain, 
in most cases in emulsion form, a lubricant for the machine, 
and various surface active gents Which maintain the oil 
Water emulsion and prevent corrosion. There may be other 
components Whose identity Will vary someWhat With the 
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2 
application and the details of Whose composition is not 
particularly relevant to the present invention. 
An advantage of one form of the present invention is that 

it gives an outside contractor or supplier the ability periodi 
cally to service the apparatus Without disturbing the princi 
pal machine, or compromising its operation. Thus, service 
may be performed by removing the sludge or oil from the 
trap or separator. This is accomplished merely by discon 
necting the electrical poWer supply to the pump and discon 
necting the ?uid conduits leading to the various sludge or oil 
traps. In this Way, the customer’s principal machine need 
undergo no signi?cant doWn time, or no doWn time at all. 
Most or all of the maintenance can be performed Without 
stopping the principal machine. 
The skimmer and the hose connecting it to the remainder 

of the apparatus may be simply serviced or replaced. This is 
because the skimmer preferably has no moving parts and 
preferably only one adjustable part. The height of the inlet 
may be adjusted simply by turning the threaded insert to 
raise or loWer the skimmer inlet and thus to adjust the skim 
gap. 
The sludge trap When operated Without an oil trap pref 

erably consists of a drum of the type used to transport 
liquids, namely, a 16-, 30-, or SS-gallon drum. The inlet at 
the source lies on or near the bottom of the customer sump 
in one embodiment. The hose leads to the sludge trap and the 
inlet to the drum is a fraction of the drum depth. The outlet 
connects to a ?tting With a vacuum relief port. The liquid is 
advanced by a positive displacement pump, and the outlet of 
the pump connects With the customer sump to return the 
sludge-free ?uid to the sump. 
The construction of an oil trap according to the invention 

is such that a someWhat non-emulsi?ed oil-Water mixture 
enters the trap at a manifold and the liquid phase is directed 
doWnWardly Well past the vertical middle of the trap. As the 
oil coalesces, it ?oats to the top and forms several layers. An 
air layer is at the top, an oil layer is neXt, then an emulsi?ed 
oil-and-Water layer, and ?nally, a loWermost Water layer is 
formed. Accordingly, the Water phase lies adjacent the 
bottom of the oil trap housing. The return tube extends 
toWard the bottom of the vessel and has a connection at its 
upper end to the positive displacement pump; it is also in 
communication With the air in the air-tight manifold. The oil 
accumulates beloW a bleed hole in the manifold portion of 
the oil trap. The Water passes from near the bottom to the 
return tube and hence is substantially oil-free. A strainer 
screen and a ?lter may be introduced betWeen the trap and 
pump to protect the positive displacement pump from harm 
ful impurities or components on this portion of the appara 
tus. 

The positive displacement pump is preferably a belloWs-, 
oscillating-, or diaphragm-type pump Which functions at 
various ?oW rates but ef?ciencies are determined by the siZe 
of the drum used. A belloWs-, oscillating-, or diaphragm 
type pump is selected because of its self-priming capability. 
Preferably, the rate of the ?oW of the oil pump is selected so 
as to alloW an appropriate residence time for oil and Water 
separation Within the oil trap. Additionally, a positive dis 
placement pump provides loW shear forces. 

Another embodiment uses tWo identical oil trap drums 
cascaded so as to empty a more clear ?uid from the ?rst to 
the second. The tWo drums each include a manifold With an 
inlet, an outlet and a bleed opening, and the second one 
includes a vacuum break. Only one positive displacement 
pump is used, preferably just past the outlet of the second 
drum. 
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Still another embodiment cascades the sludge trap With an 
oil trap, With the oil trap having the bleed opening and the 
vacuum relief as Well as the same positive displacement 
pump. This arrangement may have a skimmer or a bottom 
pick up, or both. Other arrangements may be found suitable. 

The vacuum opening on the manifold may permit vacuum 
to be broken so as to protect the pump from becoming 
clogged or especially, collapsing one or more drums in 
operation. 

In vieW of the failure of the prior art to provide a simple, 
integrated cost-effective system for liquids, including sludge 
and oil separators, that uses transport vessels as a part 
thereof, it is an object of the present invention to provide 
such an integrated or independent oil and/or sludge trap 
system. 

It is another object of the invention to provide a sludge 
trap system, Which, eXcept for the pick up and discharge 
elements, lies entirely outside the apparatus With Which it is 
used, and hence is functionally independent of such appa 
ratus. 

Yet another object of the invention is to provide a system 
Which Will both pick up sludge and oil and separate them 
from Water. 

An additional object of the invention is to provide a pump 
Which is operable by ordinary, plug-in loW voltage shop 
current available in many locations. 
A still further object of the invention is to provide an 

apparatus Wherein the periodic servicing may be carried out 
in a matter of minutes, Which is due to the nature and 
arrangement of components. 

Another object of the invention is to provide an oil trap or 
separator Which may be serviced and/or removed and 
replaced by a service organiZation Without materially dis 
turbing the operation of the customer’s principal system/ 
machine. 
An additional object of the invention is to provide an oil 

and/or sludge trap With a vacuum relief to avoid damage to 
these parts. 

Still another object of the invention is to provide a 
modular oil trap or sludge trap Which may be used in cascade 
form in any order or quantity to meet the speci?c 
applications, volumes, and separation requirements of the 
customers. 

Another object of the invention is to provide a bleed hole 
in the manifold for alloWing air to pass through the system 
Without further emulsifying the mixture and for maintaining 
the level of liquid in the drum(s). 
A still further object of the invention is to provide a 

system Which uses standard transport vessels such as drums 
as the sludge—or oil traps and hence require very feW 
special parts to make a complete apparatus. 

SUMMARY OF THE INVENTION 

The present invention achieves its objects and others by 
providing a sludge trap and oil trap With drums, manifolds, 
bleed openings and vacuum relief as Well as a positive 
displacement pump, all adapted to Work With or Without a 
skimmer for picking up ?oating and submerged oil and 
sludge. 

The manner in Which the foregoing objects and advan 
tages are achieved in practice Will become more apparent 
When considered in connection With the detailed description 
of the preferred embodiments of the invention set forth by 
Way of eXample and shoWn in the accompanying draWings 
Wherein like reference numerals indicate corresponding 
parts throughout. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vieW, largely diagrammatic, shoWing the major 
elements of one embodiment of the sludge trap of the present 
invention; 

FIG. 2 is a vieW, largely diagrammatic, of the major 
elements of the invention and similar to FIG. 1 eXcept that 
it also includes an oil trap in series With the sludge trap; 

FIG. 2A is an enlarged vieW of portions of the manifold 
containing the “pucks” or How restrictors Which are used to 
help coalesce the liquid and break the foam; 

FIG. 3 is a diagrammatic vieW similar to FIG. 2 eXcept 
that it also uses a skimmer as a pick up from the customer 

sump; and, 
FIG. 4 is a diagrammatic vieW shoWing tWo cascaded oil 

traps, shoWing details of an interconnect system including a 
bleed hole in each dip tube and a vacuum relief in the 
doWnstream manifold. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Although the present invention may be embodied in a 
number of different forms and the elements may be arranged 
in different con?gurations, several preferred embodiments 
of the invention are shoWn. Other embodiments or arrange 
ments of components Will also be apparent to those skilled 
in the art, and such changes or modi?cations may be made 
Without departing from the scope of the invention. 

Referring noW to the draWings in greater detail, there is 
shoWn in FIG. 1 a schematic vieW of one of the simple forms 
of the invention, namely, a sludge trap. In this embodiment, 
there are several important components. The system is 
generally designated 20, and it includes a customer sump 22, 
a sludge trap 24, an optional ?lter 26 and a positive 
displacement pump 58 
The sump 22 belongs to the customer, and contains 

basically Water, but also includes sludge components, such 
as grease Washed from machine parts, metal shavings, ?lings 
or other residue from machining operations. It may also 
include tramp oil, soapy and/or other aqueous residue from 
a parts Washer, coolants from a machining center or the like. 
The pick up of this residue is made from a scavengers 30 
Which picks up bottom sludge components as Well as 
suspended solids of various kinds. From the scavenger 30, 
the liquids are fed through a hose 32 to an inlet ?tting 34 
having an outlet end 36 lying near the top of the sludge trap 
24 in the form of a barrel 38. The ?tting 34 passes through 
an opening 40 in the top 42 of the barrel 38 Which is air- and 
liquid-tight. 

Another air- and liquid-tight passage 44 is provided for 
the outlet ?tting 46 Which is connected to a hose 48 leading 
to the optional ?lter 26. Very importantly, the ?tting 46 
includes a vacuum relief passage 50 Which preferably is set 
at 4—20 psi, preferably 10—15 psi. 
The optional ?lter 26 contains a pair of small ?ttings 52, 

54, the outlet ?tting 54 of Which is connected to a hose 56 
Which in turn is connected to a positive displacement pump 
58. The pump outlet 60 passes to a return hose 62 Which then 
has an outlet 64 in the customer sump 22. 
The positive displacement pump typically operates at 

about up to 5—15 psi, and draWs ?uid from the sump 22, 
including bottom sediment and other sludge-like constitu 
ents and causes them to pass through the hose 32 to the inlet 
?tting. From here, the sludge falls to the bottom of the trap 
38, While the liquid phase enters the ?tting 34 under the 
in?uence of the vacuum created by the pump 58. As long as 
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the pump can pull a partial vacuum, liquid ?oWs through the 
lines 48, 56, While liquid and sludge pass through line 32. 
The sludge falls out and eventually ?lls the barrel 38 Which 
may then be emptied in due time. 

In the event the vacuum level surpasses the setting on the 
vacuum relief valve 50, the valve merely admits air to 
prevent collapse of the lines, and most importantly, the drum 
38. 

The hoses, eXcept for those upstream of the sludge or oil 
trap, are preferably color-coded, and Will Withstand at least 
10 psi and preferably much more. The ?lter 26 is also rigid 
and typically capable of Withstanding much more than 50 
psi. The positive displacement pump 58 can draW vacuum of 
from 5 to 14 psi. It is preferably of the diaphragm-, 
oscillating-, or belloWs-type, but may be a piston type or 
other style of pump. it is preferably driven by an electric 
motor, (not shoWn), but may be air-operated if desired. 

The drum, as pointed out above, is a 16-, 30- or 55-gallon 
drum. This is a feature of the invention Which is important, 
although not absolutely necessary. Thus, a cover With an 
inlet and an outlet is all that needs to be provided in addition 
to the selected vessel. All the Working elements of the 
system are eXtended to the drum 38, but the drum 38 makes 
up an important portion of the device; the drum 38 may be 
removed and replaced since it is a commodity and not 
necessarily associated With any particular set of compo 
nents. 

Referring noW to FIG. 2, another embodiment is shoWn in 
Which a drum 138 serves as a sludge trap. The drum 138 is 
shoWn to be associated With an oil trap generally designated 
70 in cascaded relation, that is, the outlet ?tting 46 and hose 
48 are directed into an inlet ?tting 72 of the oil trap 70. More 
particularly, the ?tting 72 includes a dip tube 74 that eXtends 
Well beloW the level 76 of liquid in the drum 78. In use, there 
is a certain amount of air, then an oil layer shoWn at 80, a 
layer 82 of emulsi?ed oil and Water, and ?nally, toWard the 
bottom, a Water layer 84. 

The dip tube 74 includes, near but spaced slightly beloW 
the cover 86, a bleed hole 88. The dip tube 74 is ?t With an 
air- and liquid-tight seal 90 to the cover 86. 
Asecond component of the oil trap 70 is a second or outlet 

dip tube 92 Which typically eXtends Well into the Water layer 
84 in the drum 78. There is a seal 94 betWeen the second dip 
tube 92 and the drum cover 86, and of course the cover is 
tightly sealed to the drum 78. A manifold leg 96 eXtends 
betWeen these ?ttings 72, 98 and this equaliZes the suction 
or vacuum betWeen these components and permits air to 
bypass the liquid phase Without creating any additional 
emulsion. In addition, a vacuum relief 100 is provided in one 
leg of the manifold to prevent collapse of the components. 

Besides these elements, there is also provided an inter 
mediate hose 148, inlet and outlet ?ttings 152, 154 and an 
optional ?lter 126. Another line 156 leads to a positive 
displacement pump 158, having a ?tting 160 connected to 
the return hose 162. The other elements of the sludge trap 
such as the customer sump 122, the inlet hose 132, the inlet 
?tting 134, the drum 138 and the outlet ?tting as Well as the 
connection 148 are the same as their counterparts in FIG. 1. 

This embodiment is useful Where the recirculated liquid 
includes both substantial amounts of sludge and heavier 
than-Water impurities and oil/oil and Water emulsion. The 
sludge accumulates in the sludge trap 124, and the oil and 
Water are passed to the oil trap 70. Here the dip tubes eXtend 
Well beloW the levels of oil and oil/Water emulsion, leaving 
the Water to pass back to the customer sump 122. Again, if 
the vacuum level becomes eXcessive, the relief valve 100 is 
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6 
opened before the drums or the hoses collapse. Only the 
vacuum relief 100 need be provided, since the drums 78, 124 
are in series. 

Because the Washing ?uid or emulsion, etc., as processed 
generally includes surfactants of various kinds, the move 
ment through the drum(s) ?ttings and dip tubes creates a 
great deal of foam Which is a draWback to processing. 
Consequently, as shoWn in FIG. 2 and shoWn enlarged in 
FIG. 2A, each of the manifolds includes at least one and 
preferably tWo ?oW restrictors or “pucks” 99, 101 in its 
vertical legs 98, 100. These have the effect of breaking the 
foam, even relatively stable foam, and alloWing it to coa 
lesce in the legs 98,100, and run doWn toWard the ?ttings 90, 
94. The pucks in the form shoWn have a round, outside 
diameter 103, a ?at body surface 105 and a small center 
opening 107 therein. Other con?gurations may be used. 

Referring noW to FIG. 3, another embodiment is shoWn 
Which is very similar to the embodiment of FIG. 2. In fact, 
the only difference in these embodiments is the manner in 
Which the liquid is picked up from the customer sump 222. 
This is accomplished by a skimmer generally designated 
240. This skimmer ?oats atop the liquid 242 and feeds the 
inlet hose 232. In the alternative, other adjustable type 
skimmers of the type described in Us. patent application 
Ser. Nos. 09/470,872 and 09/649,832 US. Pat. No. 6,322, 
694 may be used. 

In operation, the apparatus operates like the others; the 
only difference is the manner and type of impurities being 
picked up. In some cases, there can be amounts of sludge 
picked up that are still collected With a skimmer; these are 
emulsi?ed in use, but coalesce into sludge With the passage 
of time. 

Referring noW to FIG. 4, still another embodiment is 
shoWn. In this embodiment, there are tWo drums 324, 378 
cascaded or placed in series. The pair are ?tted With a single 
skimmer 340 of the same type as shoWn in FIG. 3. The 
skimmer 340 ?oats atop the liquid level 342 in the customer 
sump 322, and has an inlet 344 betWeen the balls 346 of the 
skimmer. The inlet is connected to the inlet hose 332, Which 
in turn is connected to one leg 335 of one manifold generally 
designated 333. 
The tWo traps 324, 378 are connected in series With one 

another. The tWo manifolds 333, 396 each have tWo dip 
tubes 351, 353 and 374, 392. One dip tube 351, 374 of each 
pair has a bleed opening 373, 308, and all four tubes are 
sealed respectively to the tWo covers 353, 386. Only one 
vacuum relief 400 is required since the drums are connected 
in series. 
The ?nal ?lter 351 and the positive displacement pump 

358 are the same as their counterparts in the earlier ?gures. 
In operation, the tWo-drum separator separates oil and Water 
With a slight difference. The ?rst drum 324 can operate until 
it is completely ?lled With oil, Whereupon the second drum 
378 operates. HoWever, the second drum may operate before 
the ?rst drum is ?lled, and in this case, it acts to improve or 
add to the ef?ciency of separation. 
As illustrated, the pump is shoWn to draW or pull in 

suction, although conceivably, it could be used to push the 
liquids through the drums. Such arrangement Would not be 
preferred, hoWever. 

It Will thus be seen that the present invention provides a 
simpli?ed, integrated system for removing ?oating and 
suspended contaminants from a customer machine, all 
requiring no doWn time for service or replacement, having 
a number of advantages and characteristics including those 
eXpressly pointed out here, and others Which are inherent in 
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the invention. An illustrative embodiment of the product of 
the invention having been shoWn and described, it is antici 
pated that variations to the described form of apparatus Will 
occur to those skilled in the art and that such modi?cations 
and changes may be made Without departing from the spirit 
of the invention, or the scope of the appended claims. 
What is claimed is: 
1. A sludge trap apparatus for removing sludge and 

sludge-forming contaminants from an oil-containing Wash 
ing ?uid bath associated With a given customer machine, 
said sludge trap apparatus comprising, in combination, a 
pick up tube for ingesting contaminants and Water from a 
portion of said Washing ?uid bath, a sludge receiver in the 
form of a drum, a cover for said drum disposed in ?uid-tight 
relation to said drum and including an inlet ?tting and an 
outlet ?tting each positioned in ?uid-tight relation to said 
cover, an inlet pipe attached to said inlet ?tting and extend 
ing doWnWardly into said drum, an outlet pipe extending 
upWardly from said drum interior and connected to said 
outlet ?tting, a positive displacement pump, a conduit con 
necting said outlet ?tting to an inlet of said positive dis 
placement pump, said pump being arranged so as to draW 
from said pick up tube through said drum and into said 
pump, and a return line extending from an outlet of said 
positive displacement pump to said Washing ?uid bath, and 
a vacuum relief port disposed in said outlet ?tting and being 
normally closed but operable at a predetermined vacuum 
level to prevent said conduits and said drum from collapsing, 
said sludge trap in use being ?lled With an upper layer of 
Washing ?uid and a sludge layer beneath said Washing ?uid 
layer Whereby said sludge may be separated from said 
Washing ?uid and said Washing ?uid passes through said 
sludge trap and out said outlet into said pump and returns 
from said pump to said Washing ?uid bath. 

2. A sludge trap apparatus as de?ned in claim 1, Wherein 
said drum is the same vessel that is used as a transport vessel 
for liquid components of said Washing ?uid. 

3. A sludge trap apparatus as de?ned in claim 1, Which 
additionally includes a ?lter unit disposed upstream of said 
positive displacement pump. 

4. A sludge trap apparatus as de?ned in claim 1, Which 
additionally includes a hose extending from said, a ?lter and 
a hose extending to said positive displacement pump inlet. 

5. A sludge trap apparatus as de?ned in claim 1, Wherein 
said pick up tube extends into and Well beneath the surface 
of said ?uid bath. 

6. A sludge trap apparatus as de?ned in claim 1, Wherein 
said pick up tube is in the form of a skimmer adapted to 
ingest surface and non-surface contaminants from said bath. 

7. A sludge trap apparatus as de?ned in claim 1, Which 
additionally includes betWeen said drum outlet ?tting and 
said positive displacement pump, an oil trap including a 
second drum having, an inlet, an inlet dip tube, an outlet, an 
outlet dip tube, a connection betWeen said inlet and outlet, 
a bleed hole in said inlet dip tube, and a vacuum relief valve 
in said connection. 

8. An apparatus for removing both ?oating contaminants 
and subsurface contaminants from an oil-containing Wash 
ing ?uid bath associated With a given machine, said appa 
ratus including, in combination, a ?oating skimmer for 
picking up ?oating contaminants including oil from the 
upper surface of said Washing ?uid, a sludge trap, said 
sludge trap comprising a receiver in the form of a ?rst drum, 
a cover disposed over said drum in ?uid-tight relation, an 
inlet ?tting disposed in ?uid-tight relation to said cover and 
an inlet pipe depending into said drum from said inlet ?tting, 
an outlet ?tting disposed in ?uid-tight relation to said cover 
and an outlet pipe extending doWnWardly into said drum 
from said ?tting, an oil trap including a conduit extending 
from said sludge trap to said oil trap, said oil trap including 
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a second drum and a second cover for said second drum 
disposed in ?uid-tight relation thereto, second inlet and 
outlet ?ttings disposed in ?uid-tight relation to said second 
drum, a second inlet dip tube extending into said second 
drum from said second ?tting and a return tube extending 
upWardly into said second outlet ?tting, a second ?uid-tight 
connection betWeen each of said, second inlet and said 
second outlet ?ttings, a positive displacement pump and a 
conduit extending from said second connection at said 
second outlet ?tting to said pump, a vacuum relief valve in 
said second, connection and a return line from said pump to 
said sump, Whereby said sludge and said oil may be removed 
in use from said Washing bath. 

9. An apparatus as de?ned in claim 8, Wherein said ?rst 
drum is the same vessel that is used as a transport vessel for 
liquid components of said Washing ?uid. 

10. An apparatus as de?ned in claim 8, Wherein said 
second inlet dip tube extends substantially into said second 
drum. 

11. An apparatus as de?ned in claim 8, Which includes a 
?lter unit betWeen said oil trap and said positive displace 
ment pump. 

12. An apparatus as de?ned in claim 8, each said con 
nection betWeen said inlet and outlet ?ttings being in the 
form of a manifold having tWo vertical legs and a horiZon 
tally extending connection therebetWeen. 

13. An apparatus as de?ned in claim 12, Wherein at least 
one vertical leg of said manifold includes a puck for break 
ing foam. 

14. An apparatus as de?ned in claim 12, in Which each 
vertical leg of said manifold includes a puck for breaking 
foam. 

15. A cascaded system for removing oil from a customer 
sump having an oil containing Washing ?uid bath, said 
system comprising, in combination, a pick up for Water, oil 
and associated materials from said Washing ?uid bath, ?rst 
and second drums each having a ?uid-tight cover and each 
including inlet and outlet ?ttings and a dip tube associated 
With each ?tting, said dip tubes extending into said drum and 
a connection betWeen each pair of said inlet and outlet 
?ttings outside said drum, a positive displacement pump, a 
conduit extending from said outlet of said ?rst drum to the 
inlet of said second drum, and a conduit extending betWeen 
the outlet of said second drum and the inlet of a positive 
displacement pump, a return line to said Washing ?uid from 
said positive displacement pump, and a bleed hole just 
beneath said cover in at least one of said dip tubes, and a 
vacuum relief valve in said connection of at least one of said 
drums Whereby said ?rst drum performs an oil-Water sepa 
ration and said second drum performs an additional separa 
tion on said oil-Water mixture. 

16. A cascaded apparatus as de?ned in claim 15, Wherein 
said ?rst drum is the same vessel that is used as a transport 
vessel for liquid components of said Washing ?uid. 

17. A cascaded system as de?ned in claim 15, Wherein 
said dip tubes extend Well into said drums. 

18. A cascaded system as de?ned in claim 15, in Which 
each said connection is in the form of a manifold having at 
least tWo vertical legs connected by a horiZontal leg. 

19. A cascaded system as de?ned in claim 18, Wherein 
said manifold includes at least one puck in at least one of the 
vertical legs of said manifold to break foam. 

20. A cascaded system as de?ned in claim 18, Wherein 
each of said vertical legs of said manifold includes a puck 
therein to break foam. 

21. A cascaded system as de?ned in claim 15, Which 
additionally includes a ?lter unit disposed upstream of said 
positive displacement pump. 
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